An application of fungicide to corn has become a popular input with many farmers in Iowa. The effect of fungicide on corn yield, however, can vary from year to year. Environmental conditions, such as rainfall and temperature, likely are the main factors for differences in how a fungicide affects corn yield because these factors influence disease development and crop growth. Because environmental conditions vary from one year to the next, it is difficult to predict how and when to use a fungicide. Compilation of trial data over many years could help identify factors associated with fungicide response in corn.
Introduction
An application of fungicide to corn has become a popular input with many farmers in Iowa. The effect of fungicide on corn yield, however, can vary from year to year. Environmental conditions, such as rainfall and temperature, likely are the main factors for differences in how a fungicide affects corn yield because these factors influence disease development and crop growth. Because environmental conditions vary from one year to the next, it is difficult to predict how and when to use a fungicide. Compilation of trial data over many years could help identify factors associated with fungicide response in corn.
Materials and Methods
In 2014, there were 24 on-farm trials in Iowa that evaluated the effect of fungicide on corn yield (Table 1 ). All trials were conducted onfarm by farmer cooperators. Fungicide treatments were applied by ground equipment and were arranged in a randomized complete block design with at least three replications per treatment. Strip size varied from field to field depending on equipment size and the size of the field. All strips were machine harvested for grain yield.
In 14 trials (1, 2, 8, 9, 10, 11, 14, 16, 17, 18, 19, 20, 22, and 23) Stratego YLD ® at 2-4 oz/acre, Priaxor TM Xemium ® at 4 oz/acre, or Astera TM + αβ PRO TM at 4 + 0.5 oz/acre were applied at V5-V6. In eight trials (3, 4, 5, 6, 7, 12, 13, and 15) Headline AMP ® at 10 oz/acre, Quilt Excel ® at 10.5 oz/acre, Aproach ® at 6 oz/acre, or Stratego YLD ® at 4 oz/acre were applied at R1-R2. In Trial 21, Fortix ® at 5 oz/acre was applied at V10 to two corn hybrids. In Trial 24, Priaxor TM Xemium ® at 4 oz/acre at V6 was compared with applications of Priaxor TM Xemium ® at 4 oz/acre at V6 followed by Headline AMP ® at 10 oz/acre at R1 and an application of Headline AMP ® at 10 oz/acre at R1. These treated strips were compared with an untreated control in each trial. Corn was evaluated for foliar diseases two weeks after the last fungicide application in Trial 24.
Results and Discussion
There was not a significant yield increase with the fungicide in any of the14 trials with the applications made at V5-V6 (Table 2 ). There was a significant yield increase with the R1-R2 fungicide applications of Headline AMP ® in Trials 3, 5, 13, and 15 (P = 0.05). There also was a nearly significant yield increase (P < 0.10) in Trials 4 and 7 with the fungicide application. However, with corn prices at less than $4/bushel, the fungicide application likely was profitable in only 2 out of the 24 trials (Trials 3 and 15). Across all 24 trials, the fungicide-treated strips yielded an average of less than 3 bushels/acre more than the untreated. It likely would require a yield increase of over 7 bushels/acre to pay for a fungicide application with current corn prices.
Plant disease assessments made in Trial 24 (Table 3) , two weeks after the R1 application, indicated low levels of Northern corn leaf blight and common rust across all strips. The fungicides did not have a significant effect on corn yields in this trial. Although plant disease evaluations were not made in the other trials, it is likely there was disease present in the two trials where there was an economic response to the fungicide and little disease incidence in trials with little-to-no yield response to the fungicide. This indicates the importance of evaluating plant disease incidence and the likelihood of disease problems with current weather conditions and hybrids selected in making decisions on the use of foliar fungicides in protecting corn yield. Variety was Golden Harvest 9E98-3000GT for 21a and Golden Harvest 2W74-3000GT for 21b. 2 P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in response to treatments. For P = 0.05, we would be 95 percent confident. 230 a 1 Values denoted with the same letter are not statistically different at the significance level 0.05. 2 P-Value = the calculated probability that the difference in yields can be attributed to the treatments and not other factors. For example, if a trial has a P-Value of 0.10, then we are 90 percent confident the yield differences are in response to treatments. For P = 0.05, we would be 95 percent confident.
